Characterization of the second ion-binding site in the G domain of H-Ras.
Ras is a small monomeric GTPase acting as molecular switch in multiple cellular processes. The N-terminal G domain of Ras binds GTP or GDP accompanied by a magnesium ion, which is strictly required for GTPase activity and performs a structural role. Another ion-binding site on the opposite face of the G domain has been recently observed to specifically associate with calcium acetate in the crystal [Buhrman, G., et al. (2010) Proc. Natl. Aacd. Sci. U.S.A. 107, 4931-4936]. In this article, we report thermodynamic measurements of the affinity and specificity of the remote ion-binding site in H-Ras as observed in solution. Using (15)N-(1)H nuclear magnetic resonance spectroscopy, we determined that, in contrast to the crystalline state, the remote site in solution is specific for a divalent cation, binding both calcium and magnesium with anions playing a minimal role. The affinity of the remote site for divalent cations is in the low millimolar range and remarkably different for GDP- and GppNHp-bound forms of the G domain, indicating that the GTP-binding pocket and the remote site are allosterically coupled through the distance of more than 25 Å. Considering that the remote site is oriented toward the membrane surface in vivo, we hypothesize that its cognate biological ligand might be a positively charged group extending from a lipid or an integral membrane protein.